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(54) NONAQUEOUS SECONDARY BATTERY 

(57) Abstract: 

PURPOSE: To provide a nonaqueous secondary battery 
constituted of a positive electrode active material, a 
negative electrode material, and a nonaqueous 
electrolyte containing light metal salt, having a high 
discharge potential and a high capacity, and excellent 
in safety and charge/discharge cycle characteristics by 
adding a specific material as a conductive agent for a 
positive electrode and/or a negative electrode mixture. 



materials preferably constituted of carbon and one or 
more of a carbide, a boride, an oxide, and an nitride 
are contained in a. conductive agent for a positive 
electrode and/or negative electrode mixture. A carbide 
of one or more of Si, Co, Zr, W, Ge, Ta, Ti, Fe, Nb, Ni, 
V, Hf, and Mo; a boride of one or more or Si, Zr, W, Ta, 
Ti, Nb, La, and Mo; an oxide of one or more of Al, Si, 
Mg, and Zr; and a nitride of one or more of Si, Co, Zr, 
W, Ge, Ta, Ti, Fe, Nb, Ni, V, Hf, Mn, Sn, In, Ga, and Mo 
are preferably used. 
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CONSTITUTION: One or more carbon/ceramic composite 
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— y^vu, /^^A, ^:7~?J*&t«-y ^ 
x v co^fb W > b ft 5 »e*J*f tfc5i^»»it5 

4 ] 7 ^ S> * 

J*RW>i'=* — VJ*<DfflkVoi>* *b ft 3 5 - 

ffl, ^fy^A, #y ^&T>^ey T^^^fb^ 

[«*S7] MZ • pGO • qX 

ssnas^jaao, *Bg»w#jTfei9, x^nm-fc 

2 5-5. Ot'fc!), qtty 



[0 0 0 1] 
[0 0 0 2] 

a • &m-T5 w t zm&mmmm^m 
^w^^jit-y^^^Ji^wtu-r6-^i-ft , 9, *s 

ft^ 0 K*|»mr±itK^tfc«tt/h*v^ae). 

^tiXL^P^tlCft^o 3-3. 6V»roiltt 

ttWKV, Si, B, Zr, SnftfC0^b#5s IkXt* 

^5^5 — i 74818, 1^16 — 60867. IrI 6 — 2 7 
5268, [^16 — 325765, (^6-3 3 8 3 2 5, 
EP-6 1 5 2 9 6) Q ^.tbbV, Si, B, Z r , S 

^lE^^m^^it^-^t-^^s 3-3. 6V»-e»C 

*^s(5 4:Ayifft<ftSo Itlib^iM^ V, S 
i, B, Zr, Snftifco^b^. RO 5 . ^Hb^ 

^^u«SliSi UT»ft$^5t»tfife<5^, 4 0 
1/ ^ ^ffi ±<d* # ft Pn^li d« o fc 0 

[0 0 0 3] 
[0 0 0 4] 

mmznmi-z>fr#><o^m ^m^mmn, jews 
t K®$m t «&jR*as:^tp*7kfSft?«^» b ft s# 

5^W. Rib*. S<b1*A^ft51S-frtt**) Sr^tP-t 
[0 0 0 5] *38W^>#*— ' JEffi 
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#«3'k -r^* 

[0 0 0 6] *3BWt?fflV^?>ttSK*/-fe7^ 

[0 0 0 7] a-&>^t^^:fflv^ibi^5K*«■!|s^t l-ci±. ^ 

yr^yn^hy ynwtjSfefiKR*. «ta 
[ooos] R*tt!|sft«^br^5«<k!ftfc Ltn 

li, SiC, C 02C , C o C2 , ZrC, W*C W 
C, TaC, T i C, F esC , NbC, NiC, V 
C, V4C3, V&C , B«C , HfC, M02C , Mo 

t^b— «Sr3|fc*fSCi:^tti*5o IS 5fb»^b*<feM*J 
Ji. S i zB , S i B, S i B 3 , S i B* , Z r B 
2 , WB, T a B2 , T i Bz , La Bb , Mo BT?&> 

9. z.frb&mkxnm&^xm\<^^tfriti&z>o fit 

tt. A 1 2O3, S i O2 , MgO, Z r O2 T'fc t? , ^ 
tt, ~y^K ^v^i*. ^7~£ 

a, a, #y ^A&o^ey :/ir 

vo#3{bft<z>'>* < t fc-«Sr*tf 5 - ds/±i*So 
Sfhft^frS-ftWiN SiN, Si 2N3, S i 3 N<, C 
02N , C03N4, ZrN, W2N , WN2 , W2N3, 
G eaN*, TaNTiN, FeiN , F e<N , Nb 
N, NiaN , VN, HfN, MruN , Mn 2 N , M 
nsN2, SnN 

I nN, GaN, MoN, MozNt'fc^ Ctbb^r* 



[0 0 0 9] 0»i?£ir7S y^^a-&tt**SrJH5Si-S* 
fe^L-Cti. =>— r-f^fe, tt^fe ffi-frS 

S (CVD) j , iK?at?K*Wff©*JB»*SMb»tK 

TjfeS-TSo ttfeife. 1000-220 
ot;-e#j£— 2 0 0 k g/cAD*fmi$w 0 

#£L<, 5-3 0M%(D»T'fo6C td*5E(-»* 
L<> 1 0 — 2 0g*%^ISlt?fe5w t dSWt-fiF* b 

Sfl03p*||3gc^.f--f 0 . 1 — 1 0 m mtfc5: t d$ 

[0010] *3g«<z>K*/-fe 7^7^ ^S-frtt-WJi. 

1-30 t < , 1-10 ss%ds# * 

L<s l-5fi!;%^#^£F£L<, *-#^7 3' 

[0011] ^iftifffli:il m&m^j-^Z'&M 

^*fiW«i«»^bft-efeS„ *fiK««»^b«jo»'&fi: 
tizmmwit&m^ aii&\ 

^yr^yo^hy /u«*Wft^», **i 
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let, $mt&m. 0>Jx.tfB, P, N, S&<>f£0-1 
Oli%^A/t^J:^U SiC, B4C*r£A/Ct3«fc 
l\, X, Ki: T i S 

t, GeS, G e Si, SnS, S n St, PbS, Pb 
St, SbtSa, SbtSe, SnS i Sa^t^tWi^ 

[0 0 12] *58W■x?fflv^ibtl5K*Stl■^s|■^: Utli, 
MZ • pGO • qX MZH!)f?^t>ff) 
KKiftttK-A^^SJlfflft*!!! 3-1 SSe^^ffiTc 

lei"* fc*a>v S^MMOH S ffMS'J, *l S f«2'JT* 

9J, JM@tt»SiJO*/HfcS:^L. 0, 2 5-5. OX'fc 

9 , q n y ^^^^ait-^^^^^b^xfi^ 

pGO • q F aM»»»tiJiM h^««wa»JSr*LT 
^5i%ittl5, MZ^ib^WJt LTii, S i O, 
GeO, GeOt, SnO, S n Ot, P b (X Pb 
Ot, PbtOs, Pb 2 04. PbsO^ SbzOs, S b't 
O*, SbtCX B i tOs, B i 2O4, B iiOs, V 
O2, VzOs, MnO, FeiOa, CoeOs, NiO, 
ZnO, NbO. MoOt, MoOj s WOt, WOs, G 
eS, GeSt, SnS, S n St, PbS, PbSt, 
SbtSs, SbzSs, S n S i S it£ * 

te, LitSnOt, Li l Ge03^«yf>A^ 

(±, SnO, SnOt, SiO, GeOtfifo?), C^fb 

J«S'J, Ml«FffliSiJGO*±. MZfc*tc#MMt*fli£^J» 
1-5t>^fe*XfcfJ:<. Si, Al, B, Ca, Mg, 

p, Li, Na, k, vfrbm\*1nZ> / Pft< bhim<o 

WtUli, S iOi, AltOa, B2O3, HsBCK 

5 0 JBetfffliS'Jt UTtt, CaO, MgO, L i 2O, 
NatO, K2O ft if ^nfeSrJSSDLXSIfiRL' 

9 , v SnFz, C a Ft, M g Ft, Z r Ft* 

^fttb%muLxmf&^xt>£\<\ P nv^- 



ct*fiR«a»j«aiJ«>^it;S:aL, o. 25-5. 0 

Xh*). «fc0#J£L<tiO. 3 3-2. 0-e£>5 o 

^ Ki^nyyiOT/HtSr^U 0 — 1 ~C&5 0 
[0 0 13] ±E^b^tt - CJ:?>#*bvMk'fr ! »i**> — 

n O • S i Ot, SnO - 0.7S iOf0.2 P2O5 * 0. 1 
B2O3, S n 0 • 0. 4S i Ot • 0. 1A 1 tOs • 0. lBtCh 
• 0.3PtOb, SnO-0. 3Bt0 9 • 0. 1C a O • O.6P2 
Os, S n 0 • 0. 1 A 1 2O3 • 0. 3B2O3 • 0. 1M g O • 0. 
3PtOs- QAFt£b*&mtfbft'Z>o 

[0014] *«sw<o*«tt*4»i^ mmm^m^ 

SR-cfe 6 i t Lv\ - w tf 0 £ c u 

Ka»SrfflV^Xi»lHlSfffi"C2 0tT'2O° H4 0° 
*tt^lsI»fj»€r*L-C 1 bJ:v^ »il<l±2ef-C4 0 

0 J£JLh7 0 B «T(c^ibnsiis*^iHii^*^^*^3a 

l^S^s 2fl«t2 0° JgJLk4 0° UATtCJLbtbSX 
a - K*»a»coiS^lHlWi»^*^) 5 0 OfflFJETF-Cfe 
SC^W£L<, L<lil oosmm 

[0015] #*«:ftffitt*Mi, S&SSu *f«i£v^tt 

uxti, #«a5t«n»»i o e x:^J:2 0 0 o'Cj^t, m 
f&mj&ns 0 ot:^±i 5 0 otot, «j«H#ra(iiB# 

1 9 8 7) 2 1 7 Hffi$W g u n $fc. Ha mm e r — 
Anvi 1^ s 1 a p jfe, j3 h^^Xfe, 
■7^/H£, jg^fiL^Jfe. melt d r a g jfe* if 

yK^y^ 1 9 9 1) 1 7 2 HIBttCO^D-^ 

&t?, $p>(-#*L<i±^S i i4^*ia«r-fe5o 

[0 0 16] Ji|B«lfiR$ixT#<bixfc'ffc-& ! »^b^ 
te, JB3£*ifei: irRWR^5X-7 (I CP) 

■ets. xn, 0. 1- 

6 0//mW*U^ o pjf^^-y-^X^-r^tdt^, fL 
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[ooi7] #aR«ffittS^y^»?A*oeA«» 
#\ W&tf. ikmmmzV 4 0 0-60 o^u%a*# 

m&m zmt^Lik^K) At- s s> 6 v m** 

cq^^ & it»m«{ b*»«c# ai- s u \ 

<b^W#8:Wu e&JR*oia-S\ »tt*>5VMi, *jf«& 
[0 0 18] *58W-efflv^^SjEffiSfeaf±, 

[0 0 19] *»Wefflv^ibtu6#*UV^»«^JSi: L 
TUT i , V, Cr, Mn, Fe, Co, Ni, Cu, 
Nb, Mo, W&*tfSC CtbfeWiteJS^ 

it^m^x^ -mt^^x^. nmt'^-t-w^ 
mtm, BMb^ey^T 5 ^ Btfb^y^^ $Hb=>/vu 

K «Mb®u «t<b^^Wjr^«»*Lv\ ^tnb<Dib& 
ftt*. &£Wi2fi^±£WBLTJEi^r t 

^btttflffflbTfflv^scttj-e^So 
[0020] y ^^ASr^tfa^JSSt-fbft^ #Jx- 

tf* y^^^b'frftiriS^Wb'&WSr^ft^ *J«i" 

[0021] *3g^r-ffli/^ix5#*Lv^y^^^b^ 
^turti. 7K»<by^^^, K»y^»>^, *Pii&y^ 
SE»y?-£A % Mtt»y^9^^ «»y?-£^ 
egis5»y?-*^ **Beyf*9^ a*a*»y^-^ 

^ #i^y^^A s ^^g&y ^i*, susy?-*-^ 
7i^$ey^A, tvutr^y ^i*, yy-7)\/Jrv* 
Bg»55*»y^-f?^. a 2Mb 
«»y?-*A % jMby^**, s^y^9^. jyby^ 

[0 0 2 2] ®£&JHb*»£ lt«\ HBr-6flfiosi 

LTtiT i , V, Cr, M 
n, Fe, Co, Ni, Cu, Nb, Mo, W«r#(fS 

¥6-2 4 3 8 9 7foaS0 0 0 8, 0 0 0 9 lCf£« 
<D\Y&m. VOo (d = 2-2. 5) , VG^y^^A 
-fb-frft-, ^^/^^STy^^A, MnOj, Mm 

o 3 . fomt^^tf^. ^K^w^ 5B»^v^>. 
BMta* (2, 3» , eg=ttfttt, *BMb& (2,3 



fffi) ifttft (2, 3{ffi) , ?^>-$m (2. 3» , * 

iy8R7y*=!)A (2, 3» , (2, 3 

» , Stiftttr^n^^ (2, 3» , Coo, Co 

tOs, CoiOi N L i Co Ok SK^^K 

&mk~*y, -mt=*-A-y, ~mt^*7\ =mt~ 

Vh\ ^^y^y^^-^s M0O3, M0O2. L iMo 

t04, 5Eift<b* y ^t 5 v. ^y77>iry^^, 
{b^ey ^x^Tir^/ur-tr hi— WOk WO3, ^ 

[0 0 2 3] *»WCfflV^nS»(-#*LV^»&lS 
{b^i: #W6-2 4 3 8 9 7^(0^0 0 

10, 0 0 1 llcfEf Wf^WJ:^ M0O3, Mo 
Ot. L iMotO^ WOz s WOs^fotf^tbSo 

[0024] *»W"cfflv^e>ns#*bv^«fl&*K 

(±, L i xMyOz (cr.t?M=V % Mn, Fe, Co, 
N i ^blim^M< it) li^rifK x = 0. 0 5 
— 1. 2, y = 1 £>£VMi2, z = l. 5~5) T'^^ 

n5y^^^^*i-sw*A«»^b«F-c*>5, ^f-- 
±iEM«^©a»^JSx ^b^v^t±, ^^#^1 1 1 

B-V^B (AK Ga, In, Si, Ge, Sn, P 
b, Sb, Bi) *^^A>T^J:V\ P, B* 

[0025] ^rnxm^^b^^h^T^^^J^^ 
j*^m£mmtyojEm$vomt Li.co o 2 , 

Li.NiOis L i »C o.N i hOt, L i .C obV 
i-bOz, L i«CobFei-bOz, L i»MnzO<, , L 
ixMnOz, LixMnzOa, L i «MnbC ohOz, 
L i xMnbN i t-bOz, L i .MnbVnO^ L i »M 
n b F ei-bO, (;:t*x = 0. 05-1. 2, a = 
0. 1—0. 9, b = 0. 8 — 0. 98, z = l. 5 — 
5) j&sfctfe>*l5 0 

[0026] ^M-Cfflv^nsAtS^tv^y^*^ 
#*»»^Jl»fb*iEaifSttKfc UT(i. L i xC o 

O2, L i xN i O2, L i xC o.N i 1-.O2, L i«Mn 
2 04, LixCobVi-bOz (CCT*x = 0. 0 5 — 1. 
2, a = 0. 1-0. 9, b-0. 9 — 0. 98, z = 
2. 0 2-2. 3) frhlfbtlZo 

[00 2 7] *»w-effiv^jEffiS«jK(i, y^-^^b 
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tfis ¥f\Zjg£tiSLmi#*^\ #&**&KI±3 5 0-15 0 
0t;^»*LV^K Ml- 2 5 0-9 0 O'CTiH&LfccD 
^3 5 0-1 5 0 O^r^^i-^^^^^ LA\ KJ* 
B#Pflli2-2 0B#M3ftSff*L<. jft^LfcfotMlC. 2 
0 0 — 9 0 O'CTT—— /ULTfc £V\> ftfiS^^JWlft 

Lfc#*. fcS^fiTk*. -BMbM*. ft*. T;uxf 

^y^, ^yxh>. *-tr/^ —BHbeawa* 

[0 0 2 8] **W^fflv^SjE«S*K^¥*9tt^-r 
XttO. 5 — 3 0 /im<D«^©#:8WS9 5%£U:T*£>£ 

BET&-CO. 0 1-5 0A/g^ff*U\ Bff 

/u^/K gft^K A^/K jSM#— A^/K 

yttakSR. =fir«W*Jl-T«B*Lfc«. ttfflLTfcJ: 
<, jE«?£«!«5 g £169*1 0 Om 1 t^LfcNFO 

±a^fSpHti6 — i l^wtiv^ 

[0 0 2 9] *5S^T?fflV^tb5BMb»«>jE«^«l«fc 

Oifi5V^JR»<k«J* s »*U\ Wtli, PhOu Fei 
CX SnCX I niOs, Z n Oft if-^*fc»i^tbt>^> 

^n^TtJiftif) ta s »£L 
V\ WIC»*L<I*. S i Ot. SnOi, FeaOs, Z 

0. 1-1011%JSS»*1<, 0. 2-5lI%W 
[£&£L<, 0. 3 — 3 LV^ 0 
[0 0 3 0] COIJ^t, EffieWW^ASWW 

SHSr^^fvWbS'JKiJ: t>^SI. *u— Mb#J"C*Q«. 

[oo3i] mmmt L-m, w%w&msak 

5. LvMMfc LTfl, T*A^ 

A-fc°nyK>\ ^yfh77;^nxfi/y, TKy^fb 
t'^y-T-'v. ^yxf ^y^DtVy, 
-^pfuy-^y^-^y^- (epdm) , x/u 



^yftE P DM, ^fuy^^xy^ ^il^^ 

t^-c#s, 5t-y^*^£RJSi~* 

J;5*t1B£&$trtb*»&flH^£#li. W^tf, 
ys/T*- hS^J: 5ft'fb'&ft***DLr-to , B , *SS: 

[0032] 7^7— lix *j*Stifc««i^*5v^r. <b 
^^bSrjB- $ ft v ^i^tt^-r^n^T h m v ^ c 
b&-?%Zo ^y ^ tvy, #y^u>ft<>f 
(otu7^yMy^- R*ft ifw«iNij&sffl 

-3 0fifi%##*LV\, 

[0033] "fjj-vwwsijn, &«&t*#«tf>@#«» 

[0 0 3 4] «»«(±, — SJKi:, *:<£>i£ttK:* 
fl?i"5y^-Mk (rxtyHf^^W) 

^^^rVK, 1, 3-^V7^*WU\ 
^f/^;uA7^ K, v>^y7^ Tirh^hy 

x^/k hy^ b^^^ ^^y7^R«^ x 

3— 2— Jr^^/V *// yah° 

KR**. fh7tKa77>«»#, 

irzy f^^SMf^yt LTfi, twj^.tf, ci 

0<\ BF4\ PFa\ CF3SO3", CF 3 COi\ A 
s Fe\ SbFe\ (CFjSOj) iN\ B10C 

\J\ (l, 2— v 5 ^ h^i^y)iC 1 04\ (ft 
iBMBJWlS^^^K-r^^ a l c l 4\ C 1 \ B 
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CFsSOs, L i C 1 L i B 5 t^tt 

ft, L i PF 8 £££*$::fcj& s mi#*LV\, 
[0 0 3 5] rixt>«»KSr«ffert^W!JPi-Sl:tt, W 

*? 0. 2~~3 £ e/i'fr#t$. tv\ 
[0 0 3 6] KWfStcHflcWWKSrefffl-rSwi: 

H#«BK(-»Jtfen5. &»H#«»llt-te. Li<D 

9 , flitft L i sN, Li U LhNh, Li sN— 
L i I— L i OH. L iS i O*. L i 4 S i O4—L i 
I— L i OH, xL iP04— (l-x)L iS i O4, L i 2 
S i Sa. «£<fcy fcixSo 

y-*'-, ^y^ntruv^-^-r kr* 
»:fo5v^±iaBi»fls:s:$tp^y^--x 

n^m-r^mh^btix\^ 0 

[0 0 3 7] tfe«^tt«W4S:8ca-t-S @» 

r\ mcDit&m& , mmw^muLxh&^\ t e 

y^. h!Jxf^7t^77^ hyx^/»/t/7 
N, N' — Wft-Y S^ysV>\ xf-uy^ya-;^ 

1 c 1 3. y ^-««©»«<^/ b y 

Myy, *;l/#x;H^Wo7 y -;Hb^*, 12 — 

/u***y y ^ h y r s 4— TA^A^A^y >\ 
[0 0 3 8] B»fSS:^F«M4J-i-Sfc«)lc:^^o 

[0039] t/^-^-iim ^a^^ass 

WflS^ffl^t>ttSo 8 0t:«-h-e7LS:BB*U IS 



BMctt^fe^y ^Ubfuv*5J:t//*fcl±^y ^u-^ 
5«6ll* s fflv^HSo 0. 0 

[0 0 4 0] jE • «ffi0>£m<*£ LTtt, 1#J&£ftfcm 
Xi>£\<\ 0Jx.tf* jEffilcrt, LTXry^ 

^(-, 7/U^'7^^ot^7/u^ f )^MK L 

7*>T;K^ffll. vjfl'^ v—h. ^^>' ; ?- 

— 5 0 0 Mmrot^^fflV^W, 
[0 0 4 1 ] «?b^*tJi = >r^ is—b. */ 

o-S*Jf±^ o^lcJESI $ tit ^tciffl 1 > bhio 
^co^u^ h<7?ff^iSfIfit|;?i&o*:t*(-«tt)i*«>e> 

ix^o m^^^v'-H^ v-y>^-> 
(=1— h) . Ei^tir, i(cfflv^lbi^s, a* 

Tjfcs /Wis x-r y^R^^-f-^ffiSr^tf^w 
^h;^ 3 yWJU\ 0. 1-10 

^*JOjS«*tt. ft*tttc-frt>-ti:-C. ±IE^*^^^il 
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[0 0 4 2] h-^V- h<^«a»X(i«i7K*fti: I* 

5 0 sua, **nsu m^a&u 5 
i/\ «aj*H8 0-3 5 o < cw«aaj& s #*u<, »io 

0-2 5 Ot:co®iaaW£Li/\> "^TKSti, fBffli^flc-C 

2 0 0 0 p p mJEJLT* s »* L < , jEffi-&»h AW^S'J-^ 
tWfflittim 5 0 0 p p rn^Tt-i"6 CI t 

v\, /i/^Efj:, «KIE££ftftvv&s. 0. 2-3 t/ 

0. 1 -5 0m/W*L<, ^W^iaKJiSa— 2 
0 0t^^ UV\ jES^— htc:»i-S*ffiV— MI*> 
ttte, 0. 9-1. ia«»£L<* 0. 9 5-1. 0# 

[0 0 4 3] ^^J->-htir^^U-^-^LTm^ 

#<7xad^«?i!ite<?5rtEE±#<7>*rjsi: ut, m^m;-^ 

MbLXn, LiiCOa, L1HCO3, Na2C03, 
NaHCCX CaCOs, MgCOs^MiM^ 

[0 04 4] ft-**!; - K«f±, WfteWttfcfco&K^ 
^Mffiv^5Ct^t'#5o fife, ~^/K ^ 

^pi., ^ y yfv, t/u^^&^c^ 
r^5 0 



[0 0 4 5] *«w<o#tK— 

y ai^vA^y = #^3/ h ^ hs/T") ^ 

y = ^ /-hi^-^D, ^^h!?-^, m^-y 
-/^-, ✓nvt^-^-s-jvk »»77f^, a 

f^t-, SHS^y v*-, — yK7*y^f i/t, tr 
t^a— , fftft^utr, ^w^-^ y — . # 
-^^cd, ^t-v^. 

- x raws*, is*, y-^, n- k^>^^-> 3 
[0 0 4 6] *3S^^#* Lv^**t±. ±ia©ib^tt 

AfllWS-fc IXSnO- S iOt, SnO-0. 2B 2 0 3 • 
0. 2PtO^ SnO'0.2S i Or 0. 2B*0 3 • 0. 2PzO 
5. S n O • 0. 5PzOs • 0. 2 A 1 2O3 • 0. 2B2O3 • 0. 1 
MgO, S n O • 0. 5P2O5 • 0. 2 A 1 2O3 • 0. 2B2O3 
•O.lFft^, JEM^f^LTLi.CoOi, Li.N 
i Ou L ixMnOi. L iJVlnzO* (dt*x = 0. 

05-1. 2) a»*b»*jh,5'><t< tt> lft^t;**, 

K^/ir^^ ytxti&ttnk UC (JSP:0*1 
») /B4C/S i C=7 9/4/1 7 (v o 1 %) , 
C/B4C/WB = 6 5/2 5/1 0 (v o 1 %) f C 
/B4C/Z r B4= 7 0/2 0/1 0 (v o 1 %) . C 
/S i 02= 7 5/2 5 (v o 1 %) s C/S i 3 N< = 
8 4/16 (v o 1 %) , effflWmS'Jt LTTir^-U^ 

u^i/xyiA, xfuy/n ?Ky 

*-h*ifO®^ *iR#t*-#*- hfe5VM±ft»3i 
ItLiPFe^^ LIBF4. LiCFsS 



(9) 



8-2 9 8 12 1 



*5ta-cigfit^±(fs-fe^^-^-) Mis: 

[0 0 4 7] 

[0 0 4 8] ^J&#J *ft«ftffitt*4ojSlja 
0SnO-SiO! Mb^WA) 

Sn013. 5 g , S i O* 6. Og £ft3C*fr U 7 

a*u r;is=f>mm^\T i o i 

ooot*t#ifiLfc, l o o otti 2fl$Mfi^Lfc 

M^(*Srt#fc Mbfi*A) « ffrfrftlAH. Cu-Ka 
j»SrffifflLfcXilftlHliffte-Cj|sSStt«:ayftL, 2 0B-C2 

o° -4 0° <Dmm\zm,&*^-fz>7*— k#«sl*& 

iA^18N:HiS04/6N:HCl = l/2 (Sfi 
it) d»»U affiiLfc^SBWSit-t^JS^K*:^ 

M/l 0 0 : EDTAt^U- h«f3£LT*ttlU *K 
^t:Sn/Si = l/l^Lfc 0 4t&yoA*<D2m 
S n ro$4fi. #1: LMt&yoA 0 . 2g^l8N:H 
2SO<3ml, 6N:HF5ml, N/l0:K*Cr 2 
Ot 2 5m 1 <0*ffi(C*jWLfc^WSrN/l 0 :Nat 
S»Os t?»{b-ia7ciR^LTKttiU SnC09 8%J^ 

©SnO '0. 6S i O»-0. 1A 1 tOs • 0. IBiOa-O. 2 
P 2 0 5 Mtfr*B) 

Sn0 13. 5g, SiOz 3. 6g % AliOal. 0 
g, BiOjO. 7g. Pi0 5 2. 8 g^^U 7 

/i^-rsy#W-A*u r^ySi«Tiot/»tfi 

OOOttTWaLfc, 1 0 0 0ttl2BffHMlfc 

K±frWSrBittJU iBi^+ooRafeiSM^^^^Srai&W 

»<Dffift&ntl Uk&mB) 0 Cu— KalHSrftfflLfc 
X»IeI*fffiI-J:SJ|gfi'ttffFfllilc:j; 9, fb^BHU^ 
A <t l^«^*SKT?fo S - £ SrttB Lfco {b#«i B tt s 
Al, B, P^4SrB^K*jfeA^»WUfc«^(i^ 

WAtra«wb^j*ffffliSrfTv^aBufc e fb-a* 

B^c^2fffiS nO^Sti, Sn^)9 8%a±T^6^i: 



[0 0 4 9] ikmttnt LTUUifcWS LWbdttA, 
B, jEffiSttKt ULiCoOt, 
^IS^WX CC (JSP; 0**«&) /B<C/S i C 
= 79/4/17 (v o 1%) ) , Y CC (J SP : 0 
*JUS) /B4C/ZrBt=7 0/2 0/lO (vol 
%) 3 £fflWcv-y ^^-«ftSr3»:^*-jfe-Cf^ja:Lr, 

[0050] safiw— i 

ltM»lb^A8 6li%, 
LTiS>T-«*» 6 Sft%Rt*7ir 1/^7-^311 

^^(Di&ftWm Z 4 fi[S%^ J;lW A-tf * V * f/u-fe ^ 
D-^lli%rti, TkSrKflct Ur«iB!LX^7 y 
— ^rt^KLfco l^^^y— 1 8 m ma>fflJ&<E>iSfffi 

1 2 4/xmt?foofco EStmtLT, LiCo025r 

8 7 ms%, »«3»Ji: ir^i/t xm&un 

i%t #y 7^ !l h y A i li%SrJDt, 7k£ 

HSCfri: LT^UtlW^7y-^f$ 2 0 m mco 

7°^, -BHtfrU 2 2 O^rnCO^iE^iy" h&flMHL, 

^ih^ix— s>^K 7/u$ =.^^oy — KSSr^sKs' h 
S»Lfc«> fflt^C— 4 O^WT^ftfll^+Tfl 5 Ot; 
2«p|fflBi7Kft»Lfco 3 6>K. H5Wcft*»^jE«^- h 
(5) . »#7L14^y tVy7^^t/^i/-^- 
(ir;u^f- K2 4 0 0) . W7Kft»«^««v'"- H 
(4) *5«tO«-fe^u— ^— (3) OUtSWL, ^^Sr 

[0051] ^<Dmmw>*'&mfa**mtez>-ytr^* 
v**m\*izwm<D^&B^wfo& (2) tc^L 

ito ILifcOLi PF6fcLiBF4Sr#^0. 9, 
0. lmo l«tU *«E^3if-U^-^*- hx ^ 
^■U^— sK*— ht^^U'* — sK*— Y<D2 : 2 : 

^f^t^l'M^^^^F (1) Sr^LT^L* 
-rP31»am?l!lS:f^*iUfeo 4*5. (8) t±iE^ 

v-h (5) t. m>mm (2) ^a^v—h (4) t$> 

4. 3-2. 7V, ImA/crAH 
[0 0 5 2] ^»J— 2 



(10) 



4#B85p8 — 2 9 8 1 2 1 



SrfflV^, 4. 3 — 2. 7V, lmA/cm2^ftl^ 
15-^ 1 \Ztf Lfc, 

[0053] mmm— 3 

a 1 co J; 5 ictRffii/- h <z>««»J£jR*/"fc ?S y ^ * 

1S*tt#*xxf±Y$r6fi*%, r-fe^u^^^ 
/t 7 5/ ^ ^M^XXti Y ?r 6 11%, T 

i ^^^cK^LfcRtt5^m^ i tll^ffiv^r s 4. 3-2. 

7V, 1 m A/ c m2*tt«*ft-e 4 0 1 ©t>f ^ /H4 

511 



[0 0 5 4] itfifeF'J • 

^ 3fiS%<^a^fc?>s K*/^ 7 ^ y * 

4. 3-2. 7 V. lmA/cm2j»t*fl : ts 40 
^■^^^^ttSrfftffiUfco No. 13, 

1 4 (Jfc«t«) £ LTTfSai fc^Lfc, 
[0 0 5 5] 

b ; mnm mm/* 7 s * * *»a*** : x , y , 

c (*itmigSfc9mAh) 

d ; 4 oriH^/M* (JBliH]ao2 5TCSS0 7 5% 

[0 0 5 6] 





a 










C 


! 

d 




N o . 




















*» 














88 






•\ : 3ft! 


% 


(mAh/g) 


tt (®) 




1 


A 


G : 6 , 


Ac B : 3 


X: 6, 


AcB: 


3 


5 0 4 


3 3 0 




2 


A 




// 


Y : 6 , 


fj 




5 0 8 


3 4 5 




3 


B 


** ? 


Jt 


X : 6 , 


ji 




4 8 0 


3 6 0 




4 


B 


M 


/J 


Y : 6 y 


ff 




4 9 4 


3 5 3 




5 


A 


X : 6 , 


n 


G : 6 , 


AcB: 


3 


5 14 


2 6 7 


mmmz 


6 


A 


Y : 6 , 


// 




/j 




4 9 8 


2 8 5 


// 


7 


B 


X : 6 , 


/* 


/' 


// 




4 8 1 


3 0 4 


// 


8 


B 


Y ; 6 , 


/j 


/> » 


/j 




4 7 3 


2 9 6 


// 


9 


A 


X : 6 , 


H 


X: 6, 


// 




i 5 2 1 

i 


3 2 4 




1 0 


A 


Y : 6 , 


/) 


T=.. 


/j 




I 5 14 


3 5 3 


// 


1 1 


B 


X : 6 , 


/J 


X: 6, 


/j 




5 0 1 


3 6 9 


// 


1 2 


B 


Y : 6 , 

t 


fJ 


Y : 6 , 


ti 




\ 4 8 8 


3 8 5 


n 


1 3 


A 


! 

G : 6 , 


AcB : 3 


G : 6 , 


AcB: 


3 


5 0 2 


2 2 6 




14 


B 

f 
• 


M * 

! 


ti 








1 4 8 7 


2 4 4 


ft 



[0 0 5 7] *3glE^*/-fe 7 S ?/ * * CRfM*. 15 

l-l 2 (i. fcbR0>Jtf>N o. 13, 14 (dtfc^. ^fid* 

R*/t7?y^^ mm. mm) *a*m«r 

»t*liLT^V^»^lC<,s f^No. 1-12 
[0 0 5 8] 



[^cot^l 
1 H 



2 
3 
4 
5 
6 



(11) 



4$p^8 — 2 9 8 1 2 1 



7 

8 jE«Mi^ 

9 PTCi^ 



I 0 £tn*£ 

II giU^ 

IBLLl 

6 7 



